
EXERCISE 3.5 - DETERMINANTS AND INVERSE OF MATRICES

Complete Step-by-Step Solutions

Question 1: Determinants

Formula:

∣ 𝑎 𝑏
𝑐 𝑑 ∣= 𝑎𝑑 − 𝑏𝑐

(i) ∣10 5
4 6∣

Step 1: Apply formula

= 10(6) − 5(4) = 60 − 20 = 40

Answer: 40

(ii) ∣−5 8
−3 −7∣
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Step 1: Apply formula

= (−5)(−7) − 8(−3) = 35 + 24 = 59

Answer: 59

(iii) ∣3 8
0 2∣

Step 1: Apply formula

= 3(2) − 8(0) = 6 − 0 = 6

Answer: 6

Question 2: Singular or Non-Singular Matrices

Definition:

• Singular Matrix: Determinant = 0

• Non-Singular Matrix: Determinant � 0

Matrix A:

𝐴 = [5 3
3 2]

Step 1: Find determinant

∣ 𝐴 ∣= 5(2) − 3(3) = 10 − 9 = 1

Step 2: Since ∣ 𝐴 ∣≠ 0
Answer: Non-Singular

Matrix B:

𝐵 = [7 21
2 6 ]

Step 1: Find determinant

∣ 𝐵 ∣= 7(6) − 21(2) = 42 − 42 = 0

Step 2: Since ∣ 𝐵 ∣= 0
Answer: Singular

Matrix C:

𝐶 = [13 5
7 3]

Step 1: Find determinant
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∣ 𝐶 ∣= 13(3) − 5(7) = 39 − 35 = 4

Step 2: Since ∣ 𝐶 ∣≠ 0
Answer: Non-Singular

Matrix D:

𝐷 = [2 0
0 0]

Step 1: Find determinant

∣ 𝐷 ∣= 2(0) − 0(0) = 0

Step 2: Since ∣ 𝐷 ∣= 0
Answer: Singular

Question 3: Singular Matrix

Given:

𝐴 = [𝑥 6
5 15]

Step 1: For singular matrix, ∣ 𝐴 ∣= 0

∣ 𝐴 ∣= 𝑥(15) − 6(5) = 15𝑥 − 30

Step 2: Set equal to 0

15𝑥 − 30 = 015𝑥 = 30𝑥 = 2

Answer: 𝑥 = 2
Question 4: Adjoint of Matrices

Formula:

For 𝐴 = [𝑎 𝑏
𝑐 𝑑], adjoint = [ 𝑑 −𝑏

−𝑐 𝑎 ]

Matrix A:

𝐴 = [𝑎 𝑏
𝑐 𝑑]

Answer: adj(𝐴) = [ 𝑑 −𝑏
−𝑐 𝑎 ]

Matrix B:

𝐵 = [5 −2
3 7 ]
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Step 1: Identify 𝑎 = 5, 𝑏 = −2, 𝑐 = 3, 𝑑 = 7
Step 2: Apply formula

adj(𝐵) = [ 7 2
−3 5]

Answer: [ 7 2
−3 5]

Matrix C:

𝐶 = [−3 5
−3 2]

Step 1: Identify 𝑎 = −3, 𝑏 = 5, 𝑐 = −3, 𝑑 = 2
Step 2: Apply formula

adj(𝐶) = [2 −5
3 −3]

Answer: [2 −5
3 −3]

Question 5: Multiplicative Inverse

Formula:

𝐴−1 = 1
∣ 𝐴 ∣adj(𝐴) = 1

𝑎𝑑 − 𝑏𝑐 [ 𝑑 −𝑏
−𝑐 𝑎 ]

(i) [5 0
0 5]

Step 1: Find determinant

∣ 𝐴 ∣= 5(5) − 0(0) = 25

Step 2: Find inverse

𝐴−1 = 1
25 [5 0

0 5] = [
1
5 0
0 1

5
]

Answer: [
1
5 0
0 1

5
]

(ii) [−4 8
7 2]

Step 1: Find determinant

∣ 𝐴 ∣= (−4)(2) − 8(7) = −8 − 56 = −64
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Step 2: Find inverse

𝐴−1 = 1
−64 [ 2 −8

−7 −4] = [− 1
32

1
87

64
1

16
]

Answer: [− 1
32

1
87

64
1

16
]

(iii) [40 8
5 2]

Step 1: Find determinant

∣ 𝐴 ∣= 40(2) − 8(5) = 80 − 40 = 40

Step 2: Find inverse

𝐴−1 = 1
40 [ 2 −8

−5 40 ] = [
1

20 − 1
5

− 1
8 1 ]

Answer: [
1

20 − 1
5

− 1
8 1 ]

(iv) [3 5
5 −3]

Step 1: Find determinant

∣ 𝐴 ∣= 3(−3) − 5(5) = −9 − 25 = −34

Step 2: Find inverse

𝐴−1 = 1
−34 [−3 −5

−5 3 ] = [
3

34
5

345
34 − 3

34
]

Answer: [
3

34
5

345
34 − 3

34
]

(v) [10 8
3 3]

Step 1: Find determinant

∣ 𝐴 ∣= 10(3) − 8(3) = 30 − 24 = 6

Step 2: Find inverse

𝐴−1 = 1
6 [ 3 −8

−3 10] = [
1
2 − 4

3
− 1

2
5
3

]

Answer: [
1
2 − 4

3
− 1

2
5
3

]
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(vi) [−2 −3
4 5 ]

Step 1: Find determinant

∣ 𝐴 ∣= (−2)(5) − (−3)(4) = −10 + 12 = 2

Step 2: Find inverse

𝐴−1 = 1
2 [ 5 3

−4 −2] = [
5
2

3
2

−2 −1]

Answer: [
5
2

3
2

−2 −1]

Question 6: Verify AA−1=A−1A = I

Given:

𝐴 = [5 −3
2 −1]

Step 1: Find determinant

∣ 𝐴 ∣= 5(−1) − (−3)(2) = −5 + 6 = 1

Step 2: Find inverse

𝐴−1 = 1
1 [−1 3

−2 5] = [−1 3
−2 5]

Step 3: Verify 𝐴𝐴−1

𝐴𝐴−1 = [5 −3
2 −1] [−1 3

−2 5]= [5(−1) + (−3)(−2) 5(3) + (−3)(5)
2(−1) + (−1)(−2) 2(3) + (−1)(5)]= [−5 + 6 15 − 15

−2 + 2 6 − 5 ] = [1 0
0 1] = 𝐼

Step 4: Verify 𝐴−1𝐴

𝐴−1𝐴 = [−1 3
−2 5] [5 −3

2 −1]= [−1(5) + 3(2) −1(−3) + 3(−1)
−2(5) + 5(2) −2(−3) + 5(−1)]= [ −5 + 6 3 − 3

−10 + 10 6 − 5] = [1 0
0 1] = 𝐼

Verified �

Question 7: Multiplicative Inverses

(i) A = [ 2 −1
−3 2 ] , B = [2 1

3 2]

Step 1: Find 𝐴𝐵

6

ta
lee

m
zo

ne.c
om

taleemzone.com Class 10th Math - Exercise 3.5

taleemzone.com



𝐴𝐵 = [2(2) + (−1)(3) 2(1) + (−1)(2)
−3(2) + 2(3) −3(1) + 2(2) ]= [ 4 − 3 2 − 2

−6 + 6 −3 + 4] = [1 0
0 1] = 𝐼

Step 2: Find 𝐵𝐴

𝐵𝐴 = [2(2) + 1(−3) 2(−1) + 1(2)
3(2) + 2(−3) 3(−1) + 2(2)]= [4 − 3 −2 + 2

6 − 6 −3 + 4] = [1 0
0 1] = 𝐼

Therefore, B is inverse of A �

(ii) A = [4 15
2 8 ] , B = [ 4 − 15

2
−1 2 ]

Step 1: Find 𝐴𝐵

𝐴𝐵 = [4(4) + 15(−1) 4 (− 15
2 ) + 15(2)

2(4) + 8(−1) 2 (− 15
2 ) + 8(2) ]= [16 − 15 −30 + 30

8 − 8 −15 + 16] = [1 0
0 1] = 𝐼

Therefore, B is inverse of A �

Question 8: Prove (AB)−1 = B−1A−1

(i) A = [−3 −2
5 6 ] , B = [ 2 −1

−3 2 ]

Step 1: Find 𝐴𝐵

𝐴𝐵 = [−3(2) + (−2)(−3) −3(−1) + (−2)(2)
5(2) + 6(−3) 5(−1) + 6(2) ]= [−6 + 6 3 − 4

10 − 18 −5 + 12] = [ 0 −1
−8 7 ]

Step 2: Find ∣ 𝐴𝐵 ∣

∣ 𝐴𝐵 ∣= 0(7) − (−1)(−8) = −8

Step 3: Find (𝐴𝐵)−1

(𝐴𝐵)−1 = 1
−8 [7 1

8 0] = [− 7
8 − 1

8
−1 0 ]

Step 4: Find 𝐴−1

∣ 𝐴 ∣= (−3)(6) − (−2)(5) = −18 + 10 = −8𝐴−1 = 1
−8 [ 6 2

−5 −3] = [− 3
4 − 1

45
8

3
8

]

Step 5: Find 𝐵−1

∣ 𝐵 ∣= 2(2) − (−1)(−3) = 4 − 3 = 1𝐵−1 = 1
1 [2 1

3 2] = [2 1
3 2]

Step 6: Find 𝐵−1𝐴−1
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𝐵−1𝐴−1 = [2 1
3 2] [− 3

4 − 1
45

8
3
8

]= [2 (− 3
4 ) + 1 ( 5

8 ) 2 (− 1
4 ) + 1 ( 3

8 )
3 (− 3

4 ) + 2 ( 5
8 ) 3 (− 1

4 ) + 2 ( 3
8 )]= [− 3

2 + 5
8 − 1

2 + 3
8

− 9
4 + 5

4 − 3
4 + 3

4
] = [− 12

8 + 5
8 − 4

8 + 3
8

− 4
4 0 ]= [− 7

8 − 1
8

−1 0 ]

Step 7: Compare

(𝐴𝐵)−1 = [− 7
8 − 1

8
−1 0 ] = 𝐵−1𝐴−1

Verified �

(ii) A = [1 2
8 0] , B = [0 −1

5 2 ]

Step 1: Find 𝐴𝐵

𝐴𝐵 = [1(0) + 2(5) 1(−1) + 2(2)
8(0) + 0(5) 8(−1) + 0(2)] = [10 3

0 −8]

Step 2: Find ∣ 𝐴𝐵 ∣

∣ 𝐴𝐵 ∣= 10(−8) − 3(0) = −80

Step 3: Find (𝐴𝐵)−1

(𝐴𝐵)−1 = 1
−80 [−8 −3

0 10 ] = [
1

10
3

80
0 − 1

8
]

Step 4: Find 𝐴−1

∣ 𝐴 ∣= 1(0) − 2(8) = −16𝐴−1 = 1
−16 [ 0 −2

−8 1 ] = [0 1
81

2 − 1
16

]

Step 5: Find 𝐵−1

∣ 𝐵 ∣= 0(2) − (−1)(5) = 5𝐵−1 = 1
5 [ 2 1

−5 0] = [
2
5

1
5

−1 0]

Step 6: Find 𝐵−1𝐴−1

𝐵−1𝐴−1 = [
2
5

1
5

−1 0] [0 1
81

2 − 1
16

]= [
2
5 (0) + 1

5 ( 1
2 ) 2

5 ( 1
8 ) + 1

5 (− 1
16 )

−1(0) + 0 ( 1
2 ) −1 ( 1

8 ) + 0 (− 1
16 )]= [0 + 1

10
1

20 − 1
80

0 − 1
8

] = [
1

10
4

80 − 1
80

0 − 1
8

] = [
1

10
3

80
0 − 1

8
]

Step 7: Compare

(𝐴𝐵)−1 = [
1

10
3

80
0 − 1

8
] = 𝐵−1𝐴−1

Verified �

Summary Table
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Question Answer
1(i) 40
1(ii) 59
1(iii) 6
2(A) Non-Singular
2(B) Singular
2(C) Non-Singular
2(D) Singular
3 𝑥 = 2
4(A) [ 𝑑 −𝑏

−𝑐 𝑎 ]

4(B) [ 7 2
−3 5]

4(C) [2 −5
3 −3]

5(i) [
1
5 0
0 1

5
]

5(ii) [− 1
32

1
87

64
1

16
]

5(iii) [
1

20 − 1
5

− 1
8 1 ]

5(iv) [
3

34
5

345
34 − 3

34
]

5(v) [
1
2 − 4

3
− 1

2
5
3

]

5(vi) [
5
2

3
2

−2 −1]
6 Verified �
7(i) Verified �
7(ii) Verified �
8(i) Verified �
8(ii) Verified �

Key Formulas

1. Determinant (2×2)

∣ 𝑎 𝑏
𝑐 𝑑 ∣= 𝑎𝑑 − 𝑏𝑐

2. Adjoint (2×2)

adj [𝑎 𝑏
𝑐 𝑑] = [ 𝑑 −𝑏

−𝑐 𝑎 ]

3. Inverse (2×2)

𝐴−1 = 1
∣ 𝐴 ∣adj(𝐴)

4. Inverse of Product
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(𝐴𝐵)−1 = 𝐵−1𝐴−1
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